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Wide Deviation Phase Modulator 
ei(t) Ai cos C..)t	 A0(t) cos (wt+tp0(t)l 
900	
Multiplier
Sum and	 /	 Hard I 	 PM Multiplie
E::
Difference Carrier \	 Quadrature
I
00	
Hybrid	
Limiter	 Output Input	 Hybrid	 _______ _________________ 
 1
	TA0cosl(*)t41(t)I 
I E ven Order Lly(Odd0r^ dw 
 
Processor
ortion-J  
Processor 
Modulation Input. 'I'(t) 
Figure 1. Functional Diagram of Phase Modulator 
A modulator was designed to produce a phase-
modulated (PM) waveform having high modulating 
linearity. Practical circuits utilizing the technique de-
scribed have been constructed and evaluated for peak 
phase deviations as large as 5 radians. Additionally, the 
technique is inherently wideband with respect to carrier 
frequency and can operate over a decade carrier fre-
quency range without adjustments. Circuit performance 
is both mathematically predictable and highly repro-
ducible. 
Mathematically, an ideal PM waveform may be 
expressed as 
e(t) = Re I A& Lwt+'It)] 
where A is the carrier amplitude, w is the carrier radian 
frequency, and 1(t) is the modulating function. Equation 
I can be rewritten as either 
e(t) = IA cos wt cos 'Kt)] - LA sin wt sin 'Kt)] (2)
or
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The configuration shown in Figure 1 performs the 
operations indicated • in equations 2 and 3. Sine and 
cosine modules are commercially available; however, 
they are at present two-quadrant (1-900) devices. This 
technique uses truncated power series processors and 
determines the coefficients for producing the best 
modulating linearity. The modulated phase of e(t), 
('IP), is
tan' [________________ (4) 
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Figure 2. Fifth Order Processor for 15 Radians 
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